Analysis of type I signal peptidase affinity and specificity for preprotein substrates.
Type I signal peptidases (SPases) are membrane-bound endopeptidases responsible for the catalytic cleavage of signal peptides from secretory proteins. Here, we analysed the interaction between a bacterial type I SPase and preprotein substrates using surface plasmon resonance. The use of a home-made biosensor surface based on a mixed self-assembled monolayer of thiols on gold allowed qualitative and kinetic analysis. In vitro binding of purified preproteins to a covalently immobilised bacterial SPase was found to be rather efficient (apparent K(D)=10(-7)-10(-8)M). The signal peptide was shown to be a prerequisite for SPase binding and the nature of the mature part of the preprotein significantly affected SPase binding affinity. The developed biosensor containing immobilised SPase is of great importance for analysis of specificity at substrate binding level and for drug screening. In fact, this is the first report of a membrane protein that was covalently attached to a biosensor surface and that retained binding capacity.